Abstract. The author reports an unusual case of fertile Turner's syndrome with 45,X/46,XX mosaicism, premature menopause, primary hypothyroidism due to chronic thyroiditis and type 1 diabetes.
Introduction
Turner's syndrome is characterized by the congenital failure of normal gonadal development and is the most common cause of primary amenorrhea. However some patients with Turner's syndrome may normally menstruate and may even be fertile (1) .
There are a number of reports that Turner's syndrome patients are unusually afflicted by autoimmunities. Autoimmune endocrinopathy in Turner's syndrome seems to be limited to autoimmune thyroiditis. A small number of patients with Turner's syndrome has been associated with celiac disease, inflammatory bowel disease and rheumatoid arthritis. Type1 diabetes mellitus in Turner's syndrome has been rarely reported.
The author presents here a rare case of Turner's syndrome with 45,X/46,XX mosaicism who had normal menses, successful pregnancies and premature menopause associated with chronic thyroiditis as well as type 1 diabetes mellitus.
Case Report
The patient had normal pubertal maturation. She had menarche at the age of 11 yr 10 mo which was followed by regular cycles. She had become pregnant twice at the ages of 26 and 29 yr. Both pregnancies ended with delivery by Cesarean section because of cephalopelvic disproportion and resulted in the birth of normal live children. Her pedigree is shown in Fig. 1 . At the age of 29 yr, oligomenorrhea began, and menses ceased at the age of 34 yr.
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Physical examination at the age of 34, when she was referred to us for endocrine examination, revealed a height of 145 cm and a weight of 49 kg. Breast, pubic hair and external genitalia were fully developed. She had bilateral cubitus valgus, low nuchal hairline and multiple pigmented nevi. She had neither goiter nor facial edema.
It was found incidentally that the patient had high serum TSH (12.2 µU/ml) with normal peripheral thyroid hormone and positive thyroid antibodies. Basal levels of serum estradiol (E2), LH and FSH were 25 pg/ml, 26.4 mIU/ml and 119 mIU/ml, respectively (Table 1) . In response to 100
µg LH-RH, LH rose to 93.9 mIU/ml and FSH to 182 mIU/ml (Fig. 2) ( Fig. 3) . The patient's serum TSH levels were normalized after levothyroxine replacement therapy. After that, she did not visit us for 3 yr, because she had no clinical symptoms except for amenorrhea.
At the age of 38 yr, the patient noticed thirst and fatigue for 5 days prior to visiting our clinic. Examination revealed a fasting plasma glucose level of 354 mg/dl and fructosamine 291 µmol/L. Her urinary C-peptide level was low and antiinsuline antibody was negative. Anti-GAD antibody was high (41.7 U/ml) ( Table 2 ). She was diagnosed as type 1 diabetes mellitus and insulin therapy was started.
Discussion
Some patients with Turner's syndrome may normally menstruate and may even be fertile, even though most cases have mosaicism for the X chromosome. The typical course of fertile Turner's syndrome undergoes normal pubertal maturation and menarche and then goes on to premature menopause. In the present patient, the deleted X cell line was sufficient to allow menstruation and fertility. She showed typical clinical features of Turner's syndrome with fertile ovaries.
In patients with Turner's syndrome a high incidence of autoimmune thyroid disorders has been reported (2) , and several other studies have confirmed that chronic thyroiditis is the most common autoimmune disorder in patients with Turner's syndrome (3, 4) . Since Forbes and Engel described an increased incidence of diabetes mellitus in gonadal dysgenesis (5), there have been many reports of Turner's syndrome associated with type 2 diabetes, but the association with type 1 diabetes is very rare (6) . Our patient's autoantibodies to glutamic acid decarboxylase were positive and her C-peptide level was low, which indicate that autoimmune isletitis may be the cause of diabetes mellitus in this case. The patient has been followed for 2 yr and she has been treated insulin injection.
The present case has autoimmune thyroiditis and type 1 diabetes. The prevalence of type 1 diabetes with autoimmune diseases associated with Turner's syndrome is still unclear.
